Abstract: This paper discusses how semiotic engineering can support the formulation of problems and solutions involved in handling face-to-face (F2F) sociability models in computer-mediated communication (CMC). Based on a case study where a group of users migrated through different types of CMC systems, we show that the designer's model of F2F sociability is extensively signified and encoded into technology, whether they know it or not. Users are deeply affected by the designers' F2F sociability models. Two qualitative methods of analysis are used to reveal the richness of interpretive and communicative processes in which online communities are involved, and the interplay of designers' and users' signs at interaction time.
Introduction
Nearly two decades past the dissemination of Information and Communication Technology, the fears about the dissolution of social ties [1] are not as threatening as they used to be. Computer-mediated communication (CMC) has allowed users to complement their face-to-face sociability. Nowadays, far from being extinguished by technology, F2F relationships constitute the reference model for online relationships. Both designers 1 and users leave the imprint of their social values on the technology that they produce and adopt [3] . The integration of the values related to F2F forms of interaction constitutes a face-to-face sociability model (F2F model).
This paper sets out to present the contribution of semiotic engineering [6] , a semiotically-inspired theory of human-computer interaction (HCI), to the study of some of the problems involved in migrating F2F communication practices into CMC environments. Most current research into this migration concentrates on users, their expectations and experience. Although a user-centered perspective is fundamental to HCI, of no less importance is a perspective that centers on designers, and on how they project their values and vision onto the technology they build.
In semiotic engineering, the main function of computer systems interfaces is to bring designers and users together at interaction time, and to communicate the designers' vision to users through computer-human interaction. This vision carries not only the design rationale (i.e. the 'why', 'what for', and 'how to' of technology), but also the subjective and cultural values that guide design choices. Therefore, interface signs always communicate elements of the designers' F2F model to CMC users. Nonetheless, the sense users will make of such signs is largely unpredictable.
In order to illustrate how F2F model communication is achieved, and how it can affect users and their own sociability models, we present a case study. The specific context of the study is especially significant. Firstly, this is primarily a group of multiple sclerosis (MS) sufferers, with the occasional participation of family members and care-takers. MS is a seriously debilitating disease, and sufferers often have considerable difficulty to move about and socialize in diversified physical settings. As a result, for some, CMC may be the only opportunity to socialize with a group, representing a radical movement from F2F sociability to online interactions. Secondly, this group (or "SPEM" -Sociedade dos Portadores de Esclerose Múltipla 2 ) is a successful one. The duration of the group (approximately 5 years by now), the volume of messages (over 14000), the number of members (200 to 500 members, approximately, at different points in time), and messages exchanged by members explicitly alluding to the fact that they are a successful online group are all good evidence of their success. Thirdly, the study covered a period of technological migration. SPEM had been using a particular kind of technology till January 2004, but then they were forced to move to another kind of technology because of problems experienced with their Internet Service Provider. Together, these contextual factors allowed us to take a deep perspective into some of the hard challenges brought about by technology designed to support CMC.
The SPEM case study led us to the following conclusions: 1. Groupware designers, whether they know it or not, imprint in the systems they design cultural and personal values that emerge from their F2F models of groups. 2. The force of cultural values shared by community members constantly (re)introduces signs of such values, in practice. When they are contradictory with those imposed by design, signs of conflict or ambiguity can be found. The remainder of this paper is organized in four additional sections. In section 2, we present the gist of semiotic engineering, providing the necessary concepts for the reader to appreciate our discussions. Then, in section 3 we briefly present two models of F2F sociability, originating in classical sociology. Based on these two models and on the ontology of semiotic engineering, we present our case study in section 4. Section 5 wraps up the case with our discussions and conclusions.
A Semiotic Theory of HCI
Semiotic engineering [6] is a theory of HCI, whose ontology is rooted in such fundamental semiotic concepts as: sign, signification, communication, and interpretation. The first and last concepts stem from Peirce's semiotics [14] ; the other two are inspired by Eco's theory of semiotics [9] . The aim of semiotic engineering is not the same as any of these two theories -we do not seek to investigate signs, signification, communication or interpretation processes per se. We seek to investigate human-computer interaction, a well-defined object of study, where human and technological components are brought together to form an indivisible whole.
The foundational concepts that support the semiotic engineering ontology are: 1. A sign is anything that is taken to mean something, by some mind (human or not), in one respect or another [14] . This very broad definition bears some interesting implications. For example, it implies that signs don't have to be consensual. Of course there are many kinds of signs: some are cultural conventions, some are produced and processed by humans alone, and others may be produced and processed by machines. According to Peirce, the human species is biologically equipped to constantly produce and exchange an unlimited range of signs. 2. Signification is the process by which certain expressions are systematically associated with certain contents based on culturally established conventions [9] . This process establishes a variety of sign systems in every culture -verbal and non-verbal, limited or unlimited, and so on. The units of signification systems are signs. 3. Communication is the process by which people use signs and explore the possibilities of signification systems to achieve an unlimited range of purposes [9] . Inasmuch as communication is structured in terms of well established and contextualized signs, recipients and interpreters are likely to get the communicator's message with relatively little effort. However, for communicators, the available signification systems are a resource, and not a limitation. They can easily twist the system (as in jokes), use it creatively (as in metaphors), and even expand it (as in neologisms). Because receivers and interpreters are equally apt to twisting, adapting and expanding culturally-determined signification systems, such steps outside their limits are most frequently successful, and often go unnoticed. 4. Interpretation, in semiotic engineering, is aligned to the notion of semiosis [14] .
The sign is structured by the mutual relations of three components: the representation of the sign, the object to which the representation refers, and the particular interpretation by virtue of which representation and object are bounded. The relation between a sign representation and its object, or referent, is mediated. Moreover, the mediating interpretation that relates representation to referent is not a value, but a process -called semiosis. Semiosis unfolds over unlimited time and space -it is not a finite calculation producing one definitive value. The implications of the concepts above reach far, and shed new light on HCI. The very possibility of taking anything as a potential sign (from 1), and the unlimited nature of semiosis (from 4), explains why communication (from 3) can be successful. Interlocutors 'make up' signs of their own, or use known signs in completely novel ways, but since their interpreters have exactly the same abilities, communication is based on but not limited to the systematic associations of expression and content, conventionalized by culture. Therefore, in this perspective, it is not possible to capture or predict the meaning of any sign -whatever correspondence is made between expression (a sign) and content (a meaning, or range of meanings) involves a selection of some interpretations to the detriment of others.
As a result, humans often communicate without sharing the same meanings. It is only when counter factual evidence of their mutual understanding arises that they revise their meanings. A key resource for revising meanings in communication is 'metacommunication' -communication about communication. This pervasive resource encourages us to precipitate our conclusions about what this or that sign means -we reckon that if we are wrong, some other signs will give the evidence of our misunderstanding, and our interlocutors will correct us. For as long as they do not correct us, we assume that mutual understanding is in place. Mutual understanding depends on the ability and disposition of interlocutors to engage in learning and discovery. In conversation, speakers and listeners control semiosis by halting and resuming the ongoing interpretive process when they have evidence of successful and unsuccessful hypotheses, respectively. In some cases, this kind of control can be costly in emotional and social terms.
In the HCI scenario, systematic research about the social [8] or the emotional [13] [15] aspects of computing has been gaining momentum in recent years. In all these cases, however, theories and approaches have resorted to different ontologies when they talk about design time and interaction time. Such is not the case of semiotic engineering, and some important consequences of integrating design and interaction under the same ontology naturally follow.
Semiotic engineering views HCI as a particular case of CMC. In it, computer systems are defined as a one-shot designer-to-user message communicating the design intent, the designer's understanding of users' needs and aspirations, the vision of how the designed artifact will affect the users' lives, and how the artifact should be used to achieve its ultimate purpose. The message can be paraphrased as follows [6] : The metacommunication message gradually unfolds as users interact with the artifact and, in the process of semiosis, build their own interpretation of what the artifact means. The various meanings exchanged in successive turns of interaction contribute to the global sense-making process by which users appropriate the artifact as an achieved sign. Through metacommunication, the designer is present at interaction time. However, not physically present -the designer's communication about what he or she meant to communicate, and about how users can or should, themselves, communicate with the artifact, is delivered through the user interface. In semiotic engineering, the user interface is the designer's deputy at interaction time. The communication codes for user-system interaction do not need to be verbal. Direct manipulation interfaces, for example, privilege visual codes. However, explicit metacommunication messages (such as explanations, instructions) take verbal form.
The main difference introduced by semiotic engineering compared to existing theories of HCI is thus to frame the whole process of software production and software use as a homogeneous case of relayed communication. A similar idea was discussed by Winograd and Flores [18] two decades ago. Although the authors were proposing new foundations for software design, their work did not cover the details of how and why all layers of linguistic representation in computing are built, related, and eventually interpreted and used in all sorts of applications. They concentrated on computer-supported collaborative work contexts, and used speech act theory [17] to inform design decisions. Semiotics, however, provides a much broader and more general range of concepts than speech act theory. Humans and their computer counterparts are engaged in semiosis. The same ontological status of 'interlocutor' is conferred to users, designers and systems. As a result, an unbroken thread of concepts can be used to trace meanings in software production and software use.
The kinds of tools semiotic engineering provides for scientific research and professional practice in HCI are inspired by Schön's reflection-in-action perspective [16] . They are epistemic tools. They are meant to guide the naming and framing stages of design problems. In agreement with semiotic processes, Schön's perspective on design is that every design activity is unique. Thus the most important knowledge it requires is an epistemology of practice. Instead of knowledge about solutions for known categories of problems, an epistemology of practice is knowledge about methods and interpretive frameworks to be used in understanding, categorizing, and solving an unlimited range of HCI problems. Hence, the epistemic tools proposed by semiotic engineering aim at improving and expanding the researchers' and designers' knowledge about problems and solutions in design.
One such epistemic tool is the interpretive schema embedded in the metacommunication message from designer-to-user. For the specific category of multi-user applications, the message is extended in order to include crucial meaning elements related to how computer-mediated communication among users is designed to take place. The message content can be paraphrased as follows [6] Notice that by trying to elaborate the instantiation of this message for any CMC application, a designer is naturally led to reflect on expressive, semantic, pragmatic, and intentional aspects of communication.
"Here is my understanding of who you are, what I've learned you want or need to do, in which preferred ways, and why. And this is the system that I have therefore designed for you, and the way you can or should use it to fulfill a range of purposes that fall within this vision. You can communicate and interact with other users
Designers and researchers can use other semiotic engineering models and methods to gain deeper insight into the signs and signification systems that are used to support the users' interaction. One such method has been used in our case study -the semiotic inspection method [5] [7] . The aim of the study was to find out how two classical F2F models were encoded in CMC technology used by SPEM members, and how users reacted to them.
of people who experience a high degree of personal intimacy and emotional depth. They are self-sufficient, in that members can satisfy all their needs within the space defined by their mutual relations and collective values. Each member's identity is constructed in terms of the community itself. Social relations clearly define boundaries, unify the group, and provide protection against the threats of dissolution brought about by diverse and open-ended relations in a society [2] [12] .
By opposition, society is defined by the multiple social roles played by each member, and the varying degrees of intimacy and emotional depth that they achieve in their relationships. To live in society is to have multiple sources for building one's identity, and to experience different kinds of belonging. It also implies the ability to live in and with various open groups, with multiple intersections with each other [12] .
There is commonality between the notions of society and community: in classical sociology, they are both reference models for F2F relationships. However, early CMC environments were clearly inspired by the F2F community model [3] . Later, the original spirit was left way behind. Side by side with community models, other models sprang up, with very different sociability references, this time closer to the traditional concept of society than to that of community. A full-blown cultural and social technology-enabled phenomenon, the Internet welcomed developers and users who no longer sought unity, homogeneity, and group cohesion. They sought egocentered and multiple forms of interaction, based on both strong and weak ties, and motivated by individual needs [3] . Inspired by an F2F society model, online interactions became open, flexible, heterogeneous and diverse. Now both community and society models coexist and dictate the development of the Internet [3] .
In order to further the discussion about the role of F2F models in the development and deployment of CMC, we now describe our case study, where different types of technologies were used, and their sociability models affected users in different ways.
The Semiotic Engineering Account of SPEM
The object of this study is a long-standing online group, the Multiple Sclerosis Sufferers Society, whose members are mainly MS sufferers and their families. The community was closely observed from October 2003 to March 2004, during which period the community migrated from one setting to another. This migration was a prime opportunity for us to detect some of the impacts of technology on groups. Then, in order to update our initial analysis of such impacts and verify its medium-term effects, we revisited and analyzed the community in March 2006 and in January 2007.
A combination of two qualitative methods was used in these analyses: the semiotic inspection method [5] [7] and the Underlying Discourse Unveiling Method (UDUM) [11] . Just like other qualitative methods, semiotic inspection and UDUM are nonpredictive, exploratory, and interpretive procedures that seek to expand the researcher's understanding of the study domain, based on the recurrence of meanings [4] . Semiotic inspection seeks implicit signification of design signs. UDUM, however, seeks to make the latent meanings present in the users' discourse explicit. By comparing results achieved by both methods, we set out to identify breakdowns and inconsistencies among design intent and the users' experience.
Semiotic inspection should help the analyst reconstruct the designer-to-user message, and detect opportunities for breakdowns in communication. The inspection proceeds in five steps. In the first step, the analyst examines online and offline documentation and help content. In the second, the analyst examines static signs in the system. Static signs are those that appear on individual system screens, and are typically part of what designers refer to as interface layout. In the third, the analyst examines dynamic signs. These are signs that result from interaction, and include important meanings such as the causal effects of activating the various controls on the interface. In the fourth step, the analyst makes a contrastive comparison of designerto-user metacommunications identified in previous steps. Finally, in the fifth step, the analyst is able to produce a conclusive appreciation of the quality of the overall designer-to-user meta-communication.
UDUM complements the semiotic inspection by providing an analysis of natural language discourse produced by system users during interaction. The analysis is carried out in an iterated two-step procedure [11] . The inter-participant step examines the discourse of all users participating in the community's discussions. Identified recurring categories in what they say show the main trends in the group's thoughts. The intra-participant step examines the discourse of each single user, highlighting occasional inconsistencies and identifying the elaboration of meanings across all his or her interventions. The iteration of inter-and intra-participant analyses contributes to a very detailed characterization of what is actually being said.
The major findings of the combined analysis are grouped in four categories: the history of SPEM in cyberspace; the designers F2F sociability models; the users F2F sociability models; and designers and users together at interaction time.
The History of SPEM in Cyberspace
By January 2007, with approximately five years of existence, SPEM had 208 members and a repository of over 14.000 messages. By March 2004, however, SPEM had nearly 500 members, who had exchanged messages in three different discussion forums: InForum, MSN Groups and Yahoo!Groups. The role of each of these is made explicit in each one of the three environments, as well as on the group's homepage 3 . In addition to pointing to the other forums, the group owner introduces himself, and provides some information about multiple sclerosis. He also reveals the main purpose of SPEM: the exchange of experiences.
The history of SPEM shows three distinct eras, determined by the technology that the group was using. Period 1 (10/2003-01/2004 ) corresponds to the use of two different forums: InForum, used only for exchanging textual messages, and MSN Groups, for both textual communication and photo exchanges. MSN also provided support for chatting online, which a number of members used to do. Period 2 (02/2004-03/2004) corresponds to the use of three different forums. By this time, due to technical problems with InForum, the group owner decided to abandon the main forum and migrate to Yahoo!Groups. For one month, SPEM members we confused by using all three technologies. Finally, in Period 3 (04/2004 onwards) the group migrates to Yahoo!Groups, and chooses this environment to be the locale for all group activities. Figure 1 presents the distribution of the group over time and space.
Fig 1: SPEM community history -transitioning communicative locales

The Designers' Face-to-Face Sociability Models
The goal of semiotic inspection is to recover the overall metacommunication message of the designers of online forums used by SPEM. Designers signs allowed us to focus on one particular aspect of the metacommunication message, namely the one that says:
"Here is my understanding of who you are, what I've learned you want or need to do, in which preferred ways, and why. And this is the system that I have therefore designed for you, and the way you can or should use it to fulfill a range of purposes that fall within this vision." Through the recovery of signs and meanings involved in this portion of the message, we have made explicit the F2F model of each technology.
InForum is a non-structured bulletin board, where messages appear in sequence, one after the other, with no threading. This is an online space with shallow verbal communication facilities, available to anyone interested in reading messages and posting material for users from all over the Internet to see. Messages are all presented in the same format, one after the other, in reverse chronological order. There are no signs indicating the number of participants, neither an indication of privacy policies. There is no way to register members (anyone is a member who wants to read/search/post messages), and there can be no role differentiation among members. Members' presence can only be traced through message-posting, because it is only when composing a message that a member's identity is captured for other forum members to see. InForum does not support posting of pictures and other media files; neither does it support synchronous communication. The designers' metacommunication message in this case shows that the design vision was based on a society F2F model. This part of the metacommunication message can be paraphrased as this: "Here is an open space for socialization. Anyone can participate, by reading messages posted by others, only, or by posting messages, too. These messages are public in the Internet. Just like in offline society, you can choose different spaces to socialize. This is one such space, where all you can do is to read and exchange asynchronous text messages. If you wish other kinds of resources, I encourage you to find them on the Net, and to publish the appropriate links in here." MSN Groups and Yahoo!Groups metacommunication is much more sophisticated than InForum's. They look very much alike, and their designers' signs communicate the same F2F model: that of a community. In both systems, group members must register and obtain a group ID. Thus, when they log in, they appear in the members list on the group's homepage, where the designers also tell users about how many members there are in this particular group, and what are the group configuration features. One such configuration (chosen by the group owner) is that, after registering and getting an ID, group members must wait for the moderator to accept their registration. Both systems allow group owners to choose whether they wish the group messages to be public on the Internet or not, as well as other privacy protection alternatives. MSN Groups and Yahoo!Groups both offer sophisticated chat tools. Messages can be viewed in different ways, and members can attach smileys to messages in order to express their mood. Texts and photos posted by members are stored in specifically structured spaces. Finally, other tools to coordinate activities, like a database, search mechanisms and alternative visualization forms, enable members to engage into complex goal-oriented activities. MSN Groups and Yahoo!Groups metacommunication message can be paraphrased as this: "Here is a place for you to create an online community. In these communities all members are identified, even if they keep silent and don't take initiative in socializing activities. You can choose who you want to have in this community, and who you don't. I offer you useful communication and coordination resources. All you need to keep your community going is here, and you are protected against the outside world."
Having identified the designers' F2F models, let us see how these models were interpreted and appropriated by SPEM users them.
The Users' Face-to-Face Sociability Models
The UDUM-based analysis of members' discourse allows us to identify their underlying sociability models over the three periods of SPEM's existence.
In Period 1, when InForum and MSN Groups were both used, the content of messages exchanged in InForum was predominantly related to, in the group owner's own words, "making friends and talking to MS sufferers". Members would almost never talk about the technology they were using, and -notice this -they would always talk about themselves as a society, as their very name said: the Multiple Sclerosis Sufferers Society. The 'community' sign was never used to characterize SPEM. When using MSN Groups for chatting and posting pictures, all they needed to do was to get an MSN ID and log into the group's page (the group had declined the possibility offered by designers of having every registration request be authorized by the moderator). Occasionally, members would post text messages in the forum, but MSN Groups was defined by a member as "a branch of SPEM". Introduced some time after Inforum, MSN Groups was easily incorporated by SPEM members. Resistance to use the new technology was not observed, since there were no messages about difficulties generated by the introduction of a more complex tool. Thus, there were no signs that social experiences were not negatively affected by the introduction of a new technology. MSN Groups users seemed to ignore the MSN designers' metacommunication message, tacitly declining most of the designers' incentive to get the group organized, and protected against outsiders. They refused to adopt the community model that was signified in the interface. They creatively used MSN Groups as a complementary tool, supporting the activities of a group defining itself as a "society". Throughout this initial period, then, SPEM clearly adopted the society F2F model, and there was no significant interference of the technologies they adopted on the activities they were engaged in.
However, Period 2 is marked by an extensive interference of technology in SPEM's social life. Because of technical problems with InForum, the group owner decided to create a forum in Yahoo!Groups. This dispersion turned into a major issue for the group. During this period, SPEM was using InForum, MSN Groups and Yahoo!Groups concomitantly. There was still uncertainty about the possibility of a complete migration to Yahoo!Groups, although there was a tendency to gradually concentrate SPEM activities in this space. As can be seen in the message below, members had doubts about how they would function as a group in the future. During this period, the number of messages exchanged by SPEM members increased significantly, and their content was mainly about how members related to technology. Messages conveyed essentially two sub-categories of meanings: nostalgic feelings about their former space and feelings of loss and confusion in the new space. Here is a message from the group owner himself, posted at InForum: He calls the group's attention to the fact that a little learning effort is required to use Yahoo!Groups and that with time the technology will become familiar to everybody ("it's all a matter of time do adapt and learn"). Expressions of nostalgic feelings at this stage could perhaps be explained by the users' resistance to change. However, further evidence shows that there is yet another reason behind nostalgic feelings. Namely, members were used to interacting with MSN groups, and MSN groups and Yahoo!Groups look very much alike. For those who knew how to use MSN groups, Yahoo!Groups should have seemed easy (and familiar). So, unless we consider SPEM's sociability models in both systems aspects of the users' nostalgig feelings remain unexplained.
As previously mentioned, in MSN groups SPEM members seemed to ignore the designer's metacommunication. They were a society whose members used MSN as a complementary tool. At Yahoo!Groups, however, they started to work as a community, in consistence with the designer's metacommunication. Various messages express the fear to loose happiness and friendship. Even members who were used to post many messages at MSN groups (and therefore had skills to use the system) clearly express the melancholy caused by the migration: "Hi everyone, I hope we will be happy here ... as happy as we were there." Ambiguity and resistance seem to hide more than the need of learning more sophisticated features of a new system. It seems to be a matter of choice: should SPEM be a society (according to user's sociability model) or a community (in consistence with the designer's sociablity model)?
After In March 2006, two years after the migration, we saw that whereas in 2004 SPEM had some 500 members, now they were down to approximately 300, an important indication that various members did not adapt to the community model encoded in the technology, embraced by those who stayed. Another prime indication of the change is that the community sign made its way into the discourse of SPEM members: on their homepage, SPEM define themselves as a "virtual community". In January 2007, we saw that the community model has been consolidated. In line with this kind of model, the number of group members decreased to about 2/3 (208 members), policies were clearly defined and stated, and group membership required approval from the moderator. The number of posted messages is still good (about 100 per month), and the content indicates a high level of intimacy among members.
Designers and Users Together at Interaction Time
Further analysis of the results above led us to conclude that there were three kinds of signs affecting SPEM's life online. First, there were signs referring to their own lives and experience with MS, and to their feelings and opinions about other things, including their attitude toward technology. We called these user signs. Second, there were signs referring to design decisions and the features and behavior of each one of the three technologies. These were typically interface signs. They were encoded by technology designers, and users have sometimes learned them, sometimes ignored them, sometimes they didn't notice them, and sometimes they rejected or misinterpreted them. These signs carry the designers' values, their intent, the mark of their cultural background, and similarly subjective content. Lastly, there were signs imposed by computation itself, like the fact that every computable entity must have a unique symbolic identification (hence the need for names and ID's). This kind of sign may be in striking contrast with the semiosis of a non-institutionalized group. In previous work [5] we have discussed some social consequences of the limits imposed by computation signs. For the purposes of this paper, however, the most important finding with respect to this case study was the clear contrast between the designers' and users' signs that made their respective F2F sociability models explicit. From a semiotic engineering perspective designers communicate their vision to users at interaction time, and this vision includes their F2F model. Users, in their turn, have their own sociability models. At interaction time designers and users negotiate meanings related to these models, and the success of such negotiation will dictate the history of groups online.
Discussion and Conclusion
We believe that semiotic engineering has a relevant contribution to make for the study of CMC with respect to the migration of F2F to online communication. It calls the attention of researchers to the importance of consciously and systematically reflecting upon the underlying sociability models that are encoded in CMC technology. As seen with SPEM, these models are signified consciously or unconsciously by designers, in the systems interface. And users give strong evidence that such signs get into their semiosis, thus affecting their own sociability models and practices.
At interaction time, each group of users: (i) carries their own F2F sociability models to the online environment; (ii) interprets and reacts to the designers' communication about the F2F sociability model(s) they have encoded into the technology; and (iii) negotiates different sociability models, making conscious and/or unconscious judgments and decisions about the possibilities of using the technology.
Regarding (i), semiotic engineering suggests that there cannot be an ideal and universal sociability model for CMC. Users always bring with them different models and, therefore, personal reactions to different kinds of CMC environments will always vary. Some users will adapt quickly, others will never adapt, but there will always be a negotiation between technologically-encoded sociability models, on the one hand, and diverse culturally-inherited sociability models, on the other. Negotiation can be initiated because both are based on human (designers' and users') F2F social relations. But the success of negotiation will largely depend on the designers' awareness of what can be negotiated, why, and how. So, it we should beware of predictive models and universal solutions for online sociability. At best, we should seek for widely-applicable knowledge-generating methods to support CMC design. This alternative has the advantage to circumvent the embarrassing singularity of design cases where received heuristics and guidelines are not followed, but the design product is nevertheless evaluated as satisfactory by its users. In the SPEM case, we saw that the community loved the old discussion forum, which compared to MSN or Yahoo!Groups was precarious, according to established HCI design practices. The same situation was reported by Maloney-Krichmar and Preece [10] , in their study of an online health community.
Regarding (ii), semiotic engineering explains that systems interfaces can signify things that designers are not even aware of having consciously expressed. In group settings, group semiosis can considerably amplify the semiotic effect of interface signs, as we have seen in our case study. Semiotic engineering calls the designers attention to the fact that users will interpret not only the signs that they have intentionally designed and encoded in the interface, but also those signs that they (designers) have unconsciously signified in the technology. The greater the designers' awareness of their own social values about F2F sociability models, and of how these relate to the users' sociability models, the greater the chances of successful negotiations at interaction time. The necessary mechanisms to support the users' choices will more likely be in place, and ready to be used.
Regarding (iii), through a comprehensive characterization of metacommunication, semiotic engineering encourages designers to spell out their metacommunication message at design time. They are stimulated to think of all static and dynamic signs, along with explicit explanatory signs directly expressing design rationale, which users should have access to in order to resolve potential disparities between their vision of sociability online, and the designers'. Careful and intentional selection of signs to communicate design intent will instigate a rich variety of computer-mediated communication between designers and users. This is an interesting possibility because it allows us to examine CMC in greater detail, framing technological and natural signs, delivered by machines and humans alike, under a uniform set of concepts that constitute the semiotic engineering ontology. The theory amplifies the explicit knowledge of technology producers and researchers about what communication is, and the infinite variety of signification alternatives that users and designers may choose to communicate what they mean to and about each other. Thus the design process itself becomes a rich and sophisticated intellectual activity, very distant from a mere selection and application of existing solutions that will predictably work in previously known use situations.
In this paper we have presented a case study to illustrate how F2F sociability models are communicated and interpreted over CMC. However, the semiotic engineering ontology and the epistemic resources that we have used in an analytic process may perfectly be used for reflection at design time. The introduction of the designer's discourse as a specific stance of sign types in CMC allows us to detect subjective and cultural values incorporated to design patterns. Thus the message to CMC developers is that they may improve the quality of their products by: reflecting carefully about their context(s) of use, and the F2F sociability models that future users embrace; thinking critically about their own sociability models, rationalizing as many aspects of them as possible before they start encoding sociability models into the technology; and designing powerful negotiation mechanisms for users to understand the technology, adapt it to their purposes, and eventually use it to compose wider social spaces with technologies that suit their needs better in some particular respect.
